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These analyses are based on Statistics Finland population registration data on annual living arrangement transitions broken down by age, sex and education, with large sample size, no self-report bias and practically no loss to follow-up. The results will be presented as propor-tions of different living arrangements for the period 1987-2035 and life table estimates of years lived in different states.   
2 DATA AND METHODS 





Presentation of results The results for both past trends and projections are provided in the following three ways. First, we present absolute numbers of persons by age, sex and period for selected characteris-tics of interest in the form of population pyramids (we truncate the presentation at 99 years as numbers and rates become erratic after that age). Second, we present age-adjusted propor-tions of people in different living arrangements according to two broad age-groups (65–79, 80+), sex, period and education. Third, we calculate remaining life expectancy at age 65 by liv-ing arrangement, age, sex and period from multi-state life tables using the observed or the projected transition probabilities as input. For more detail of these methods, see Preston et al. (2001).  




Statistical modelling procedures of transition rates To obtain our second projection that allows rates to change in the future we need to obtain es-timates of future transition rates. We use a flexible regression modelling approach to estimate the main trends and level in mortality and household change rates, which uses the available past data from 1987 to 2011 efficiently and treats all transitions consistently within a single framework. We fitted a series of Generalised Additive Models (GAMs) (Hastie and Tibsharani 1990) to each transition for those aged 40 and over for each sex and educational group. Therefore, the model is an extension of a standard GLM, but with the added flexibility of not pre-specifying the form of the dependence with age or time, and it has been used in a number of different areas in epidemiology (Schimek 2009).  The GAM Poisson regression model is:   log(nat/pat) = s(a) + s(t) + eat  where nat is the number of events and pat is the population at risk at age a in year t; s(a) and 





3.1 Past trends and future prospects of population structure  
by education  The number of 65–79 year olds and particularly the 80+ group has increased rapidly and will continue to increase rapidly in the next 25 years or so (Figure 1). The large baby-boom co-horts, born after 1945, have just entered the 65+ population and will increasingly contribute – together with rapidly declining mortality – to the large increase in the 80+ population after 2025.   The rapid expansion of the educational system in the immediate post-war period is increas-ingly observed in the educational distribution of the population aged 65 years and over. Based on constant rates, our projections show a very strong decline in the number of Finns with basic education only. The ageing of more recent and better educated birth cohorts will first be seen in the educational qualifications of those aged 65–79 and by 2035 also among the 80+. At the end of the projection period, only a small minority of Finns will have basic education only.   
Figure 1. Population (N) by sex, age and education for years 1987, 2011 and projected for 2035a. 
 
3.2 Past trends in living arrangements  At ages 65–79 years, about 75% of men live with a spouse (Figure 2, Figure 3, p. 11). This proportion decreased slightly from 1987 to 2011. At the same time, living alone has increased slightly while other living arrangements have declined. Changes have been much more marked among women: the proportion of those living with a partner has increased from about 35% to 55%, while living alone has declined slowly and living in other households has declined rapidly. The low levels of women living with a partner in 1987 reflects the severe shortage of men in those age groups due to wartime losses and sex-selective emigration.  
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Figure 2. Population (N) by sex, age and living arrangement for years 1987, 2011 and projected for 2035a. 
 
Figure 3. Change in age-adjusted proportion (%) of different living arrangements by sex and agea. 
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aSolid lines: constant  transition rates. 
































Among men aged 80+, living with a partner increased, with about 60% living with a partner in 2011. Among women aged 80+, living with a partner and living alone have both increased. However, among women living alone is the most common living arrangement at about 60%. The proportion of women living with a partner doubled to about 18%, while the proportion living as un-partnered in other household types (mainly with adult children) or on non-private households halved.  These changes have been relatively similar across educational groups among both men and women (Figure 4, p. 13). However, both better educated men and better educated women were about 10% points more likely to live with a spouse than corresponding basic educated men and women in the period 1987 to 2011.  
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aSolid lines: constant transition rates 




3.4 Variable rates projection of living arrangements  Our variable rates projection allows transition rates to change over the projection period and is based on extrapolation of past observed rates (for more detail see the methods section). For the purposes of this application, the most significant rates influencing the results are those re-lated directly or indirectly to mortality; differential mortality rates will directly underlie dif-ferential exit from various living arrangements such as the death of partner will strongly in-fluence transitions from living with a partner to living alone. Partnership breakdown rates and migration rates are of much lesser volume and thus of lesser significance.  The main results of the variable rate projections for 2012–2035 are presented as dashed lines in Figures 3 (by age and sex) and Figure 4 (by education and sex). As compared to the con-stant rate projection, the differences are relatively modest. The main difference between the two projections is that the variable rates projection will lead to larger declines in the propor-tion of older women living alone than the constant rate projection. The variable rate projec-tion will also lead to smaller but opposite changes in the proportion of men living alone.   
3.5 Life expectancy by living arrangement at age 65  
























Men         
Tertiary 
   
  
1987 12.2 2.1 0.9 0.7 15.9  76.8 
2011 14.5 4.0 0.4 0.6 19.6 3.7 74.1 
2035 14.3 6.7 0.9 1.5 23.4 3.8 61.1 
Secondary 1987 8.7 4.2 0.9 0.3 14.1  62.0 
2011 11.5 4.5 0.9 0.7 17.6 3.5 65.3 
2035 12.6 6.5 0.9 1.3 21.3 3.7 59.1 
Basic 1987 8.9 2.8 1.1 0.5 13.4  66.9 
2011 9.7 5.2 0.8 0.8 16.5 3.1 59.0 
2035 11.7 4.6 0.4 1.2 17.9 1.4 65.3 
Women         
Tertiary 
   
  
1987 8.5 8.3 1.3 1.4 19.5  43.8 
2011 10.8 9.7 0.9 1.0 22.4 2.9 48.2 
2035 11.4 9.1 1.9 1.8 24.2 1.8 47.1 
Secondary 1987 6.9 8.6 1.5 0.7 17.7  38.9 
2011 9.5 9.9 1.1 1.1 21.6 3.9 43.9 
2035 10.0 10.0 1.2 2.3 23.5 2.0 42.3 
Basic 1987 6.2 7.8 2.0 1.5 17.5  35.3 
2011 8.2 9.5 1.3 1.4 20.4 2.9 40.4 
2035 10.9 8.4 0.7 1.9 21.9 1.5 50.0 
 
aProjections for 2035 based on variable transition rates.    
4 DISCUSSION 




ageing to 65+, the number of basic educated older people is declining rapidly. Educational dif-ferences in living arrangements are small among women, whereas among men living with  a partner has been more common among the higher educated, although this advantage is de-creasing. Differences in the patterns of change in living arrangements across educational groups are small. Of the remaining life expectancy at age 65 in 1987 women could expect to life about 40% with a partner; with the proportion increasing slightly to 2011 and 2035. Among men, these proportions were much higher in 1987 in all educational groups, but have declined slowly among the basic and secondary educated and quite markedly among the ter-tiary educated. Conversely, the much longer life expectancy of living alone among women as compared to men has narrowed somewhat.   Living arrangement projections, usually referred to as household projections, are routinely produced by few countries and methodologies vary widely. Most household projections – themselves a small minority of population projections in general – typically provide little spe-cific detail on elderly households and often focus on the overall number of households and their average size. Few projections are based on transition probability based models, and to our knowledge, there are no projections that are disaggregated by educational level. However, withstanding these differences in methodology and aims, certain similarities seem to emerge. For example, Australian projections show a similar trend as we do of declining proportion of women – particularly 80+ women – living alone, with constant or moderately increasing pro-portion among men. These future trends are likely to be particularly strong if past trends in living arrangement propensities continue to the mid-2030s (Australian Bureau of Statistics 2011). Similar sex specific findings are observed in Scotland (National Records of Scotland 2014) and Japan (National Institute of Population and Social Security Research 2013). More generally, the share of single persons households of all ages are expected increase (e.g. Alho and Keilman 2010; Christensen and Keilman 2013).  








It is important to bear in mind that at these ages the number of elderly in non-household liv-ing arrangements is also partly driven by policy decisions. Mainly because of high expected fu-ture costs, many ageing high income countries are making efforts to restrict the number of long-term institutional places available and helping continued home residence for as long as possible. To the extent that these policies are successful, we may be overestimating the pro-portion of elderly living in non-private households and underestimating the proportion in private households. The current estimates may be best viewed as indicating pressure on the institutional care-system, under the assumption that no further policy change will take place in the coming years.  




will increase among men. Raising education is simply a consequence of cohort replacement. However, it remains to be seen whether the better educated and partnered future elderly will benefit from the same social, functioning, health and mortality advantages as the well-educated and partnered elderly of today. Another possibility is that the benefits of education and partnership are devalued over time. In the past 25 years, some of these differences have remained surprisingly persistent; for example, despite large distributional changes in these characteristics, the strong health benefits of education and living with a spouse remain. Thus, if the past is a guide for the future, we may expect to see a better functioning elderly popula-tion as a consequence of these demographic changes.    
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